(19)B#B#SfJf (JP) 



a® & m 4# fF ^ $& <A) 



ifem^U -326135 

(43) ^ffi B (1999) 1 1 n 26 B 



(51) IntCl. 6 

G 0 1 M 15/00 

F 0 2 D 29/02 

G 0 5 B 23/02 

// G 0 6 F 17/00 



F I 

G 0 1 M 15/00 

F0 2D 29/02 

G 0 5 B 23/02 

G 0 6 F 15/20 



Z 
E 
G 
D 



*3£at# fjf*«<D»6 OL (^13 M) 





ftBPFl 0-132443 


(71) a® A 


000237592 










(22)tHBSB 


¥f£lO*P(1998) 5m4B 




ft»!R#Fm^*K«Bfa ITS 2 #28<§ 






(72)3SW# 










^^Ff^^KPRlfa 1 TS 2«28# 














(74)«3A 





(54) HSSH©***] *Wfflx>v»>iafl^ja©SPfiiiSe 



(57) mm 

5 tf- K 1 4 Sr-^tfo ♦W^e-r/W l 3 t K 1 4 1 14 
*7*/H 3©»jtftffif*6«L, SfciM^TVVl 3T- 



12 




rnizmM Ltzmmzm w u nmmisxxmmfw 
ft ^m±mm t ztts z t zwm 1 1-5 swa^ y s> y 

[1**92 ] iitjiE{f-§-3g£Sfitt:, 

51**9 1 IB^oStWfflJty^^SiJftiSttofffliiga. 
[§**93] fltffi^4t>St£$;h,5flM§-tt:. »5K#n# 
^>f5y^, itAft. K^*A^Sis J: tf ±JE,«fl|OSf3e 20 
fc£££-rf&^p 5 *>©'>*< tfc loSr-^tfC t^ft 

it t -r 5 st*9 2 ib«o*^^ y v> y mwm&vmm 
mm. 

[1**94] fiaBWK*Hffl*^^>1WIBi«4:**: 
WtiK*Lfc««*ff 9 ffl U ibfttfcSis J:tW±fBfPtiB 
-Srff 5 it * ©jgg-C fe o T . 

y V s y©«-ffSl-*ii€^M*£:-f U 

m^<D%'k ZftoZkZ®® k 1-51**9 4 IEic<D ¥^ 
[1**96] tfiiE^r/^^yt^-^SBtt. SflSB 40 

5rt«r#mi:i-5«*94 4fcH5fE*©tWffl^y 
-yyM$£l«©Wffiiltt„ 

[^©ffcSBfttft^] 

[00 0 1] 

[3PJ©JR-r-5»£l?] **WI4, g»$»^y^y 



#Hf!¥l 1 - 3 2 6 1 3 5 
2 

[0 0 0 2] 

[ft*<oSffi] nil (a) (c^-ri 5 ic, 

£ »¥ic(iE c u t B&f*$ft5 r t fc&5»Pffl => y tr 
i nie©*p2 1 ©w-c«-«e#o 

li . fc k x.ff ¥M 2 $ ft x v ^5 at y s> y <nmmm 
Itom^MlPft^Srffo-CV^. SPi2(ca§it^^S# 
S-fey^*ifi»e)©fs^i5sa»ffl3yfcra-^ l fcA^ 
£ ft Sir, Wfflaytfa-^ l rtff7f$©SI«ili}! 
fTfrft, SSJ**-f 5y^TMf«gf5r«$*5 
fcfecDMWf #jis»JWffl3y tr*-^ 1 A»C»*M2 
x.fbft<5„ WfflayK'a-^ioT'P^AJi^oy 

ff5&g#a>5o BUfflayfa-? KDWffifcfi 1 7 BR 
ttt. H^©*:M2lcg^f-r5£.giJSfo5 0 Xftg>*N 
2{cgJ»Ue^i. ]Eflt4IMii«:#6ii:ds##lcJtL 
<4otL«. fctxtf, *M2©^ffi£SiJ®ffl3> 
fa-? lcottiTMiirCi, l#*£iJ<*'£fbL-CV'>-5ttft£' 

5 **BS«#o*fttt. £JS©*W 2 irsWffl ^ y tr a 

[0 0 0 3] 111 (b)ld^i-J;5 

*M2©*®)S:^Si-5Ci:-55-e#5y$3.y-? 

3 sriimi-?> r t jjs-ctiitf, n^©*s2 \zumm =• 

y fa-? i zm%L%< Tfc, ->^u-?3^fflv^ 

THK»$pj 2 1 mmimmwmzft o c t #-e # So 

y 5^.y-^ 3*fflv^5c£isi»tixtf, H^I-*W2 
Mfliffi 3 v f a - ? l <DMW o "J y 9 offlWi k* fc ®M> 
[0004] Eli i (b) ic7P-f-«t s a y— * 3 

txL«^tt^^^-^@^i*) icm^xmmzti. * 

%t&&^±fs&. &m&m j &3tft*i&te £ t , lift 
yj^ffi, fctxtfr^-fe/Koig^^roS^^y-^ 

5 0 y5ny-?3-cii, cnp3(0A*S«»^bf-J^ 
CX, *M0mWii:&1r7ay9M.<Dtoj3t;m*m*& 

[0 0 0 5] ^S^x/Ki. =>yt°3.-:$'ge<0SSSM' 



3 

g©*i 9 ig Lftw x 9 m^mmxmm^&zn ?zk 

&-?£f£\,\ £b\Z* mil (b) \Zjpi-X0^. 

#««*»£«$KS1-$i$rat>& 

4SM«4afitf*!), fciM^7^A (Crank An 

g ie«>e> rcAj kf&%Ftz>z.khhz>) icgcK^y 
■emfii u-ca*-r s c t «•<?# *v\ 

[0 0 06] 

[*^^«?*u«t5 t-rsmm] 011 (b) 

3 *(£*©-> 5 * u-* 3 T-fi, &© <fc 5 *WJH^iAs*> 

<S>9yy9h \z&<3\,^1zx.yi?>iM 9 Mzftfe t T . 
#*fSft©SJ*a*m3ixT^*a»ofcfc8t>j::, ^8S»ai 
>• y k 5 9tH frfffc* »t n ff * & 4 v \, * fc , 

st ©g tu t s 5 z mm *■ s - 1 # t- 

©WIS, aS!W-*>Sv^ttfiK«liE*tT5c t^-e#«v\ 
<JNtffi*f^©K*fc&gfcft«tt:, •r<<xM.M*7 t n' 

TilU<*o-CVN5. 

/K7)Jg*^{cg-r5^<t 9 fc»*i*IHIMBSS:/hS < 
[0 0 0 7] *Sffli^^^$W^tt 
[0 0 0 8] 

tfc*y^>'©6fTglc*ftm#£+5«*{i*&±/ifc 
54ISfc J: tfttflfftf 5 ^rrvWS => V f a - 9 KB 



(3) 1 1 - 3 2 6 1 3 5 

4 

jvm => v f ^ - 9 gfi©>Sffl*7 f /Hc£.5*f3 ^-£3§ 

y V s >-$i]1Jpgfi©W«8fi T*» 5 o 
[0 0 0 9] #3g^lcft;tlf, ff/H^f a -?| 
■ 14, ^*K:£$ft5:/n^7A|cftoT, fifflW** 
[S)lc^a-rs*M^^i: LT, tyyffi&itsXTfx- 

li, {a%%±m&i>>b<r>ii%&mRLX%±ZikZz, k 
7/V<Dfo&&ffi*imiS J £Z>Z\bfrX%, X*)Mm&t£ 

©»ftq*B-$H4t&fp«*, £<9mmmz.ftozk&xz 

20 [0010] Sfc*3BWeffl8EfS#l8^igtttt. 9 y V 
9ft0>fc9-$:fty9yy9%m».®®k, 9y>9^m 

[ooil] #3§Mlct£xli*, fi^H8£Sfil-fi, ^7 
y^ft«IS^If^7y^MflHl^i, 9yV91h 
mm%t*btoW)\z&<>X. i^SS/^tiSff-^f^ 

«iB«©flr*©4^S:ff5iK-sa5*<**j» ^gft#© 

30 gSlriSrtms. 

[0 0 12] £fc#3§91T'ffl!Ei^I£££ix5{f^f4, 

j£«©3f*fc«**-t-fll #© •? *>©'>* < 1 1 1 

[0013] *^WIC^^tf, 5 V7\ 

it Alt, K •> *5 i tf±?E£ft ©M^gSrS-fff 

#© 5 *>©'>* < 1 1 1 odHf %m±m&x? y >9 n 
\zm^^x%±.ztiz><DX\ &m*y ! 'i><omw&ffizm 

ML, Mmmk$:M?>Z.ktfX2Z> 0 
40 [0 0 14] £ fblC#3S?)m, ^fflWlC^ffl^V^V 

»SffliV^v$iJ«l^g|c^.^Tijft©5t^.fcJ;0 : tttl 

so t sr^tf c t *»« 1 1-5 mpjffl^ yy yummmnm 
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[0015] *%mzvtz.ti. ^ffl^yfa-^i 

[ooi6] 4fc*»wcirSEfS#lS4lKtttt» frJte^e 

[0017] *mmz.'&z.\L {s^-mtmm-i^^m 

[00 18] Sfc^M-efflfB^x/l-fflaVt'^-^g 
Sf4, B9SEf9#*4SB* J »4i-5(S*©3ftft^H»IS: 

[0019] *&m\z&*.ti s m^%$imm&&£.irz> 

[0 0 2 0] 

mw^mmmm] m 1 ti, #3§^©ii;!S©-^f£© 
«bsw*#^^^i-o w mmm i o umm =- y 

-*l i©»fB*Kfc±tftttfe#ffi$\ HfSI-If u 

t loot ayfa-^cosss^a-ey^ k^^tw 

icHff^ixSi^T/H 3£, *S*7*/n 3kW,m 

is^mzLmux-hzx- k 1 4 t^iivSo 

Tv^tt&i 5 fc LXit, $.ffi<nmW<n£%.fo& J $>J:fZ 
E, *M««HfilS4BE4^***Ji*. AWJolftfm* 
ftl 6©gS§lcf4, -f^=r/3^>f7f©Iff, T 
^-fe/KOK^ii^oS^. $>5Wi7u~3r©aH7A£- 
fti?as-a*;M5<, fFfffigfil OWfi^f/H 3(c(i N 



(4) 4#W¥ 1 1 - 3 2 6 1 3 5 
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Tftfenmmt -st-£H4-r5 a»5i»-CW «£fr 5 o 
[0 0 2 1] i2li, ID 1 ©fS^f/V 1 3 ©fi5gB$ffl 
FflH®i: , jfpEi^Tvi' 1301 ^--fn^mm^Wir 

£^1% -f ft*>*>, jSM^tvi- 13©1 /w-T'wjS'SII 

fe5„ Wtx/H 3 0^R$rBlWHI-oV^TI4, 
I4&»£ft6«ftlcfc5 0 Ld>L&tf&, (£^©+®© 
&>h£<i-Z>zk&X*%t£\ l \ 

[0 0 2 2] ©©*ffi^-r> 13©1 As— -fOfeWMff 

|6]±£III5l3:t\ ¥PHtt>1 3©&JSi:^ifAnU S 
20 »Hfflcgi-5^W^liA-t-5ffi[B]{c*>5 0 L^Lfttf* 

3 ©J)MH^T{ifi-f 5«fMSt*# < 1"3 C i (4T-£ ft 
v\ ©©£«ff^©£ff^tcg1-3l$|?{3l4, iittStA, 
i'fgflSLftVN, 

[0 0 2 3] Itfot, tM*f/H3i:LTff5iS 
H©-gl3£, **- Kl 4lc**-f-5/N- K-?i7T'ftx 
ff, -^Hfc'ft^S^rVH 3 0S5S^z>s®/>-t5© 

30 < LT, »ftlR]±S:Big-fCtiS-C#5. *>5V^4, K 
|tftSr^< LT, J: 9 £&5c©*nW*/i' 1 3 Sr*aS 

tvv 1 3 ©»3H^M©*ffi«$*n«a)©«FMWH©te 

^T/H 3 t Lt©y7 h y^TtirtX-t£< , jP— Kl 

£03 ^irtfs T?#5„ 
40 [0 0 2 4] Sfc, ®©fi ; tf/l' 1 3 © 1 /V— 7°©g? 

^fM i: »4, A 5 SStlTtc fi/h $ < -f 5 C t & X # ft 

/h$<-t-sct*5-e#ftv\ u*»uft^e>. he<o*pg 

•e^»-f5«#t#«LTV^S. ^©J;pftff^-©ft* 
Wftt©ttTI4, i^v 1 ^©/ y^mfclclSii-fSfir 
-§-;53$ ) ^ o Lfc^oT, C©«t ? ft ff -§-»4*m*-r/H 

so m&i-zzhitmmx-hz. 
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[0 0 2 5] %ZX\ *W*f/H3m WiW&f?8?8 

5J:5KLT^5. C©4?Ui, ¥S^xVH 3 T-ffiH 

/H3©y7|-'>i7i: 1 tC-Kl4©^-K!>i7t 
-CttWL-C&S-tS 5. #-Kl 40/>-K 

[ 0 0 2 6 ] 13 3 11, 121 1 ©ffagt 1 0 ©tW&ft&fll 

/££^iv wffi^m i o icj4, ti^f/v i 3 zmn 1- 

@2 Otf^SftSo ^7=Vl'ffl3^t ,, ^-^^e2 0I4, 
fc i: ;Lfitf- K 1 4 £3? A^Jtlft* o y h 2 1 Srff 

£{114^ y^7i-^2 2^LXfft>tl?>o -i ^s$7 20 
2 2 (4, jW^-x/W 3©S^ig*£mj±tt#t- 

«*i-5«H*«fo„ ^T/uffl3ytv-^gi2 oic 
1 1 ©MsSH©^^ 5:/y 2 5 $ 

*if«)|EltK«2 6i:*s-&4^5. K 1 4l*)lC|4, 
*x/V-ffl =i V f 3- - * gfi 2 0 4 X h ft 5 ft ^-tcS 

>9fUHMm&2 7 =&«ff **r»£i-5flHWB£lH| 30 
S§2 8 1 7)5^*^-5 o ft#«±IUIS2 8 7)>ibl4, 

ffl 3 ytfa-^it 2 o -ef43&£-*-£ c t as-c-t &wt 

1 1 (C-^kftS, 

[0 0 2 7] HI 4 14, HOiB : e7/H3Cl,'t;iS;i 
f. *W*7*/H 3 14. »»E*«A£fci;StJ«IS 3 
0 , Mm*ttgjKJtiK)ttB 3 1, h/v* J y t fflm 3 
2, ^>^>-@tel£1£iig»£5liS&gg&3 3, £>4tf# 

ft6 0 K«£E*»A^ft*«ilSlJ3 0lil43iv^y|Hg 40 



1 -3 2 6 1 3 5 

8 

*i-tt**, i sc©fi*ta^;te>ft5. 

AS«*«*»3 0©ttl*J±«S»#»S«!lH:»*»3 1 
fcit/h/l-^y y*»£S&3 2 Ic5-;te>ft5. j3**W» 
S?Stfc^*SB3 1 (CI4, SfeM^yryfcJE. xtf^y 

*^-{t aa $ ft, $ h izmnu^n^mw^ 3 4 

©WrtfcAflSftS. h/i-*/ y^iSSSB3 2IU4, K 
ftffi*5RASJ5i:»lf«3 0©ffl*©fl!i^, ftft¥M£ 

«H:jSt*»3 lisjitfa^^iateftwiriifc**** 

i/kfc, ^^-^A**5J:tF^^77 9^S:*-t-fll* 
?a^»7Ktfi^»95 3 4(C#;Hbft6o ^VS^lEltRfME 

aa»«3i«jiSB3 3(cf4, s6icv-7 htJitfyi— 
soft**©***-*-, ^©ffiirt, «-stjn»rtfc*i^ 

[0 0 2 8] 1215(4, 0 4 ©^j^E-r /H 3©fE;fe£, 
*HThe Math Works&©ftJ^^ffy— /l'XfcSMATLAB 
/SIMULINK (*HThe Math Worksf±©^igjfI) 

T^LTv^^ii**i-. r©«t ^ftWW^Ktt-y- 
s , M%mt)MA£$5.mmnn 3 0 , ^^s^tts 

gg|$31, Y>V7J yt&'mi?. 2, i^^VlaHEft*: 

a § nx asssis 3 3 $> 4 u^n j5ia»9*ja»* w 3 4 
i4 , $ e> ic TGLvmm xmm^m^ znjct & x # 

^-f A|4-St-f5„ fcfc'L, »Jt©-a. fcixffl 

©^glCO^T(4, -je©^7V^^^Afi#©7 7 

<!>:©* 1 {4, HI 5 |c*-T*^xVu l 3 ©H^A^g* 
[0 0 2 9] 

[*1] 



#BB¥l 1 - 3 2 6 1 3 5 
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[0030] gl 5 icsH- «fc 5 i&ti^f/v i 3 -ett, $IJ 

WfflaVtTa-^ 1 1 tl) T)\s94 MCr-fi&IS&n 
^r/H 3(4, 1 1 ©filfcj&T^ y 

left, =^^^i«Bi*o#»«r«HiUTffl*1-S. 
[00 3 1] J£*T\ fS^f^l 3-Ctt, 4^jSj©^y 

T-fcoTt), W^f/H 3l^ffl^6£M^MAP|i: 

5. 4J5MAPI4, ^*^M«S:^»Tt3<x-^i: 
[0 0 3 2] El6»i, I5©titf;n 3£, 4^tf 

Qin= alX (S1+S2) f (P0-P 



Qout = a2X,XNXP 
P (i + 1) =P (i) + a 3 x 

«±©SBis;~ss3 5S;-e, ifi^lUM^K Pttiairt 

KAS»E, P0f±*fcE, al, a 2, a 3 

S 1I±T^ K/HUlEftMfi (ISC) fa#l££<Jl/*Tj| 

ffl LfcKSStf S2li^D 5 ' h/m*a»6jiw 



*f)T\ ^7^ACAi50fij3J:V3 6 0S©tti s ± 
5E£ (TDC) tU 1 8 OS&itf 5 4 0S©£#i&5 
(BDC) t-f^o iyv , >(14t^^/l'01/-/ 

[0 0 3 3] 04*5^^0 5©©^^® AS 

£4git#)l^-fo iyv ; y©lo©->!Jy/4 0li, K 
KAi-S„ ®^#4 1 ©fi$lc{4, -YI^^^M 3d* 

Krte>^, 4 2^e>KA$n5^tpt«!yi4S:* 

lti-5. 8**3*4 2^LTB5A-r5S^*li, ^p? 

(4, if- 4 5#K»te>*U »A-f5£5i«t©£ 

[0 0 3 4] * P y hA-4 4©g|5;9'T'©£^t*T'$>5 
^oy h/PSBS««E*Qintt» &©flS;f*$lll>, 

- (1) 

* 5ffijrtKAS5iflt*QoutJ4ft©* 2*-e*§iiS, 

- (2) 

(Qin-Qout) ■•• (3) 

M#J« 5 2 2 4° CA-e*>5»^IC*4, M4Sii> 

[00 3 5] 
[gel] 
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Air = QoutX ( 



60^224 



N 



3 6 0 



(7) 



) = 37. 333X 



Qout 
N 
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[0036] m 8 tt, H3 K 1 4 f 

SS 2 8 i»P> HI 6 Id^i" J: 5 K3S£ $ *x6 Rfc^T 7 7 ^ 

^vxyi?yo^7y^l^2|slg, fr*> 7 2 0° 
CA(;:i[e]3g££ti5o *7^*a8* 
g@gg 2 7 ^#ftffift(C. feT* h V_h5Ej6 (TDC) £ 

£*s*u R*te*&*i-«#&as±L-o*5. ft# 10 

fg£[e]Sg 2 8 li, 18 0° CAS(DT$E£ (BDC) & 
4 2° CA©?-f K^T7 5^S:«4i-S 

«fc 5 IdR^i-i. miieroJ: 5 It, »ft#M#»IMS: 2 2 
4° CAfcRJtl-Si:. B8©8^#4 1 li, 4 2+1 
8 0-2 2 4=- 2° CA, ^*P*>5feff1"5^ Vv^ * 

F inj = b 1 X (I nj— n X I njloss ) 
CC-C, bl«a InjlossttiMHaStMcaSSblC 



*1M 9/V<D7 1 8° CAiJ^rM^WL, T5E£mT* 
fcSABDC (After BDC) 4 2° CAlC^fSC 

[0037] u 4 jo i t>*m 5 ® jR&ajtttgj&itftgtt 3 

lT'li, **- Kl 4*>e>*4$n-5»l5l^T77^** 

#B*a»e>, 77^tt2[§]i|fc&, tm7 2 0° CA 
tO^ST'0>fy^x^^4 3^W|£jim8#M£ I 
nj, -f >v?ii5'^4 3'MDiIfl|lHl$:£n ir-f-5t. -TV 
i?=.0 9 4 3©«WWt*Finj 14, &©S&55S-e#ft 
P»Jx5. 



- (5) 

!7©->y ^4 ocDffrticegA^tvaa^t, 



R$ttf4 2©fii:#tt5»»ii:»*i5. ESfctt 
J;^7«^5£i-5. 



&5P*ffl-C*>5„ Inj&itfnfi, K 1 4 ±©m# 
3§£[H]Sg2 8T-^tB£ix, W^exVn 3iz-5-z_biv 
5 0 20 
[0 0 3 8] HI 9 11, -i 4 3^^"IW^^t5 

Fww (i+1) = b2XFinj (i+1) +b3XFww (i) ••• (6) 
Fey (i+1) = (l-b2) XFinj (i + 1) 

+ (1-b 3) XFww (i) - (7) 

crx*, b 2fcJ;t>'b 3(±, *©J:5l::#«>e>;H5. 
it/T'-Kv/j/ UtioT^b-rS^-CfeS. C©i [0 0 3 9] 

#, £«JfcA/ftt. *4*i:*7S;i:i6»P>, &»SR8i$* [$C2] 

A/f = -^ L " - ( 8 ) 



Fey 



[0 0 4 0] 04*5^^05© h/W^y ytfi&MZ 2 
Til, / j/?©*#$Knk£, ^<©^9^;©J;5lctT 
*»6„ fcfc'U SA llit^ffi, c HiNiCioTSS^ 

Knk - (SA-c 1 - c 2-c 3) 
£9£T*#*fcKnkO$rtilCJ&Cfc/ y 9 ± VtHfi # ♦ 
£, jJ?- Kl 4±0«#«4fellliS2 8 ffr 

7>1 3frbV>mmii^k LTH^dS/ppjfg-cfe^jt 
#- Kl 4®a- F9*r*fflV^T««flr*i: 

[0 0 4 1 ] H 1 0 (±, K 1 4 Off ^±@8S 2 8 

■t„ BIO (1) f±jEfc/&*0>»£'**U 110 
(2) tt£*tfc»t*\ &A^B£bTl££$ft-5J:5E,S 
f£ (AT D C) 30° CAI'#oTt>£A#5£TL&V^ 

Trq = Tsta+TbaseX d 1 X d 



c 3(±Pi-<toTSSy Pg^fifc-WPix^ 

1". 

- (9) 

£K it 5 ^ 7 7*T-.£ Affl ©M^^C^ jfo«c tf s ff 
fr*x5 0 *HJg^ffi-CI4, WfflnytWl 

4-r5-r^'-:/->3 ^wa®ft#-c*>5 1 GTfg-§-ic 

-K14T*»HiL, *tf»Rl=t>K°^-?mW2 0<Dm 

[0 0 4 2] m4&£Tfm5<7> Y>V?J <y?feWU3 2 
T-te, «-fti«felt. Kl 4-C*tHLfc^C^T7 7 
y<D&mUl^>i/yCOtii?] h/l-^Trq^, 1 0 

S©i e>lcffiig(i*s!)5. 



(10) 



2 x d 3 x d 4 
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ZZX\ Tsta (l^^i^y^B^lc^s/r ]) #3§£$-fr 

$J&»£*1-#*. *i < fctfd4f±y'5'*#Trqlc£a.S 

[0 0 4 3] 04fc±t*II]5©^Vv ? >'!E]SK$:<jIgI&* 
V < i +1 ) = V ( i ) +e 3X- 



(8) «fM¥ 1 1 - 3 2 6 1 3 5 
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[0 0 4 4] 
[13] 



X IklXksXrX (Trq-Tf) 



-Fr-Fa-Fs-Fbr} — (II) 
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